In vitro development to blastocysts of early porcine embryos produced in vivo or in vitro.
The objective of this study was to compare the development of porcine embryos from the 2- and 4-cell stages to the blastocyst stage after in vivo or in vitro fertilization and in vivo or in vitro culture. Early-stage embryos were collected either from superovulated gilts 36 h after the second mating or after in vitro fertilization (IVF) of in vivo-matured oocytes, both followed by in vitro culture to the blastocyst stage. Blastocysts collected from superovulated donors served as controls. In the first experiment, a total of 821 2- and 4-cell embryos derived from in vivo-fertilized oocytes was cultured either in medium NCSU 23, modified Whittens' medium or modified KRB for 5 d. Significantly (P < 0.05 and P < 0.001) more embryos overcame the 4-cell block and developed to the blastocyst stage in medium NCSU 23 than in the 2 other culture media. Hatching was only observed in medium NCSU 23. In the second experiment, embryos derived from in vivo-matured oocytes fertilized in vitro were cultured in medium NCSU 23. Of 1869 mature oocytes 781 (41.8%) cleaved within 48 h after in vitro fertilization. A total of 715 embryos was cultured to the morula and blastocyst stages, and 410 (57.3%) overcame the developmental block stage, with 358 embryos (50.1%) developing to the morula and blastocyst stages. None of the embryos hatched, and the number of nuclei was significantly (P < 0.05) lower compared with that of in vivo-fertilized embryos (18.9 +/- 9.8 vs 31.2 +/- 5.8). In the third experiment, 156 blastocysts derived from in vitro fertilization and 276 blastocysts derived from in vivo fertilization and in vitro culture were transferred into synchronized recipients, while 164 blastocysts were transferred immediately after collection into 6 recipients, resulting in a pregnancy rate of 83.3%, with 35 piglets (on average 7.0) born. From the in vitro-cultured embryos, 58.3% (7/12) of the recipients remained pregnant at Day 35 after transfer, but only 33.3% maintained pregnancy to term, and 14 piglets (on average 3.5) were born. In contrast, the transfer of embryos derived from in vitro-fertilized oocytes did not result in pregnancies. It is concluded that 1) NCSU 23 is superior to modified Whittens' medium and modified KRB and 2) blastocysts derived from in vitro fertilization have reduced viability as indicated by the lower number of nuclei and failure to induce pregnancy upon transfer into recipients.